Matrix metalloproteinase inhibitor (ONO-4817) attenuates ischemia-reperfusion injury in rat lung.
Ischemia-reperfusion injury of the lungs seems to be initiated by the activation of alveolar macrophages, and mediated by matrix metalloproteinases (MMP)s, although their roles have not been fully elucidated. Therefore, we used a novel MMP inhibitor (ONO-4817) with high affinities for MMP-2 and MMP-9 to investigate the roles of MMPs in reperfusion injury of the lungs. After 18 h of cold ischemia, isolated rat lungs were ventilated and reperfused. Lungs without ischemia served as controls. Lungs were reperfused with fresh blood with or without the MMP inhibitor for 120 min at 37 degrees C. The oxygenation capacity of lungs after ischemia deteriorated progressively during 120 min of reperfusion, but was preserved by the MMP inhibitor (p<0.05). The histopathology of the lungs after ischemia-reperfusion showed interstitial edema accompanied by neutrophil migration, and the number of neutrophils, but not macrophages, in the broncho-alveolar lavage increased to more than two-fold the value in control lungs without ischemia (p<0.01). These changes were attenuated by the MMP inhibitor (p<0.01). Similarly, an increase in the tissue malondialdehyde level in lungs after ischemia-reperfusion was ameliorated by the MMP inhibitor (p<0.01). The expressions of CD11c and CD31 adhesion molecules in extracted alveolar macrophages increased in lungs after ischemia-reperfusion compared with control lungs without ischemia, and the MMP inhibitor had no obvious effect. Our data show that ONO-4817 prevented neutrophil migration into the interstitial space and alveolus in the lungs, and reduced the production of oxygen free radicals, suggesting that this is an important mechanism in reperfusion injury.